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[57] ABSTRACT 

A computer system is described with a 32 bit arithmetic and 
logic unit which is coupled to a 64 bit data bus. A number 
of general purpose registers are provided which have 32 bits 
each and which are organized in two groups. Two 32 bit data 
words which are present on the data bus can be transmitted 
and stored in the two groups of the general purpose registers. 
From there, the two data words can be transmitted via two 
operand registers to the arithmetic and logic unit. Several 
further lines are provided for bypassing the general purpose 
registers and/or the arithmetic and logic unit if desired. Due 
to the fact that two data words can always be transmitted, the 
performance of the computer system is enhanced. 

16 Claims, 2 Drawing Sheets 
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COMPUTER SYSTEM WITH DOUBLE registers of the GPR (150) as well as the ORA (12) and the 

WIDTH DATA BUS ORB (13). all having a width of 32 bits, too. can only be 

filled up one after the other. This has the result, that the ALU 

The application is a continuation of application Sen No, (10) has to wait some of the time for the incoming data 

08/248.854. filed Mar. 4, 1994. now abandoned which is a 5 words and therefore the performance of the computer system 

continuation of Ser. No. 07/752.894 filed Aug. 29. 1991. is decreased in these cases. 

now abandoned. An 0 f me invention is to increase the performance 

BACKGROUND OF THE INVENTION of ^ COmpUtCr Systcni 

The invention relates to a computer system with a data 10 SUMMARY OF THE INVENTION 

bus registers, and an arithrneUj and logic unit ^ ^ ^ fl ^ ^ 

A computer system of that kind is ge*eraUy known and whidl has a width whkh h ^ ^ widlh of ^ istcrs 

will be described now in connection with FIG. 1 which Haviog ^ ^ ^ of thc rcgisters ^ ^ 

snows a schematic Week diagram of a prior art computer ^ ^ width of the data words, the data bus is able to transmit 

s ^ enL two data words at the same time. These two data words can 

The computer system shown in FIG. 1 contains an arith- be stored by two of the registers at the same time, with the 

metic and logic unit ALU (10) which is capable of process- consequence that the registers can be filled up faster. The 

ing data words with a width of 32 bits. This means that the result is that the arithmetic and logic unit does not have to 

ALU (10) is able to add. subtract, etc. two data words with wa i t for incoming data words and the performance of the 

32 bits, respectively, and to create as a result a data word 20 computer system is increased. 

WiU, f ^ itS '^ ? G * l : ^° T! (l \ lS) T **** cinbodiinent of the invention two registers are 

Af°r w,l a k VT^aI ^ff^™* 1 * provided which are connected to the data bus for receiving 

ALU (10) each of the input data lines (14 15) having 32 ^ words from ^ ^ ta . mm ^ h ^ of ^ ^ 

hnes. Furthermore one output , d*a hue (1£ is provided for rcgistcrs it is ^ t0 rccdvc two ^ wo ^ ^sua* 

* e 5^ SU ^ ^Tf ^ ^ 10 >- ^ out ^ t ^ < 1T > Ome from the^ata bus and to store the two data words. The 

ving j uaes. wor< j s ^ ^ en ^ processed j,y succeeding registers or 

The two input lines (14. IS) have their origin in two the like. 

operand registers ORA and ORB (12. 13) in a manner that T 4V ... . f A . . . 

#21 Ada /f^ • _ ^ a -*u*. a i ,V/iA^ v~T . In another embodiment of the invention a number of 

the ORA (12) is connected with the ALU (10) via the incut . . _ . 

. #0 . fk „ nois ni\ - * • ♦ a I r VieV 30 agisters are provided for that purpose. These registers are 

data line (14) and the ORB (13) via the input data line (IS). *T . . . \. . . _ r f 

. V J # . ^ . , ^ . . A ' connected to the above mentioned two registers for receiY- 

The output data line (17) is connected Co a data bus (130) . „ Antn „, _ _ . . %L. . , 

. . . , .* . . - . _L * j . . ... - . . 7 ing data words from the two registers. This number of 
which is able to transmit data words with 32 bits or in other •* *u , ^ . 4 

, . . . . ... * i|> . . registers makes it possible that more than only two data 

words which has a bus width of 32 bits. t_ ... j . i_ • ^ _ ' 

words coming from the data bus can be stared. Furthermore, 
Via data lines (160. 162. 163) the ORA (12) and the ORB 35 it is mat ^ numbcr of registers is in ^ 

(13) are connected with, a number of general purpose reg- &(Mp% ^ mat me ^ &oups ^ connected with only one 
isters GPR (150). Every one of the data lines (160, 162. 163) of ^ ^ 0 registers, respectively. The data words coming 
has 32 lines. The GPR (150) has 64 registers, each with 32 from the data bus can then be stored in the two groups in 
bits and is controlled via control lines (155). Data words can nabs. 

be transmitted from any of the 64 registers of the GPR (150) ^ T ' u ... , c ^ . . ^ . L 

tobothoperandregistersAandBdZ 13) depending on the 40 ^ t &miha CW ^^'° f ^ 'TT^T*^ 

signals o^e control lines (155). Z & ™ ™ c ^ Dect ^ w f ^ of ^ 

Tw.rDD /ic^- . . . . two groups of thc above mentioned number of registers and 

f f . ( ?i «^ COa0eCt ^ WUH * C ^o^ii 30 * r with fte ^ d ^ A data word bei^g stored 

L^ rf l^ C ^^/^^ fC ^f K aQ ^ D a ^ onc of fec ^° W of the number of registers can 

second data lines (140). Both cables (132. 140) and the RR 45 tMgt ^ to ^th of the two registers as 

(134) are able to transmit and store data words with a width oesired 

of 32 bits. The data words coming from the data bus (130) _ _ . , a , , . . , 

can be transmitted to any of the 64 registers of the GPR *? furthcr cmbodimcnts of tnc ^venUon these two further 

(150) depending on the signals on the control lines (155). ™ CODnected ^ the data bus for receiving and 

Data words which shall be processed in the ALU (10) are 50 fa ^ WGI ^' % ^ ^t case, the nurnber of 

placed one after the other on the data bus (130). At first, they 1S ^ ed ^ second case, the antoeUc 

arestoredfrommedatabus(130)mmeRR(134).Tlu ; ntheJ andloglC T?^^ . ? ^ 

are transmitted to the GPR (150) and stored in the desired * ^fZ™ °f Y * *** 

register of the GPR (150). From the respective registers of buS but 3X50 t0 0,6 tW ° mentioned registers, 

me GPR (150) thc data words are transmitted to the ORA 55 BRIEF DESCRIPTION OF THE DRAWING 
(12) or to the ORB (13). as desired, and are stored therein. 

Thc ALU (10) receives the two data words stored in the mG - 1 shows a schematic block diagram of a prior art 

ORA (12) and in the ORB (13) at the same time and computer system. 

processes them. e.g. adds them. The result e.g. the sum. is FIG. 2 shows a schematic block diagram of a computer 

transmitted from the ALU (10) to the data bus (130). The 60 system in accordance with the present invention. 

whole process works in a pipeline, that means that the data 

words of a second or third addition or subtraction are DETAILED DESCRIPTION OF THE 

transmitted to the ORA (12) and the ORB (13) or to the GPR INVENTION 

(150) while the data words of the above described first A computer system in accordance with the present inven- 

addition are processed in the ALU (10). etc. ss tion will now be described in connection with the drawing 

As already mentioned, the data words on the data bus where like numerals indicate like elements throughout and 

(130) have a width of 32 bits. As a consequence, the 64 particularly FIG. 2 thereof. The computer system shown in 
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FIG. 2 contains the arithmetic and logic unit ALU (It) with 
the output data line (17) and the operand registers ORA and 
ORB (12, 13) which are connected with the ALU (10) via the 
data lines (14. 15) as was already described in connection 
with FIG. L 5 

Furthermore, the computer system shown in FIG. 2 con- 
tains a number of general purpose registers GPR (250). The 
GPR (25#) has 64 registers each having 32 bits. The 64 
registers of the GPR (250) are organized in two groups (252. 
253) each having 32 registers. All registers in the two groups 10 
(252, 253) are controlled via control lines (255) for selecting 
desired registers. 

The GPR (250). the ORA (12) and the ORB (13) arc 
connected via data lines (262. 263, 265. 266) for transmit- 
ting data words from the GPR (250) to the ORA (12) and the 
ORB (13). The data line (262) connects one (252) of the two 
groups (252, 253) of the GPR (250) with the ORA (12) and 
the data line (263) connects the other group (253) with the 
ORB (13). The data lines (265. 266) interconnect the data 
line (262) and the cable (263) with the result that data words 20 
from one (e.g. 252) of the two groups (252. 253) of the GPR 
(250) can be transmitted not only to the ORA (12) but also 
to the ORB (13). All data lines (262, 263. 265. 266) have 32 
lines. 

Two receiving registers RR1 and RR2 (234. 235) are 
connected via data lines (240. 241) to the GPR (250) for 
transmitting data words from the RR1 (234) and the RR2 
(235) to the GPR (250). The RR1 (234) is connected with 
one (252) of the two (252. 253) groups of the GPR (250) and ^ 
the RR2 (235) is connected with the other group (253). The 
RR1 (234) and the RR2 (235) are both able to store 32 bits. 
The data lines (240. 241) have each 32 lines. 

The RR1 (234) and the RR2 (235) are connected with a 
data bus (230) for receiving data from this data bus (230). 35 
This data bus (230) is able to transmit data words with 64 
bits or in other words this data bus (230) has a bus width of 
64 bits. 

For the connection of the data bus (230) and the RR1 
(234) and the RR2 (235) a data line (232) is split into two 40 
data lines (237. 238). The data line (232) has 64 lines and is 
connected to the data bus (230). Hie two data lines (237. 
238) have 32 lines each and each of them is connected with 
the RR1 (234) as well as with the RR2 (235). 

A data line (270) with 64 lines is provided which has its 45 
one end connected to the data line (232). The other end of 
the data line (270) is split into two data lines (272. 273) with 
32 lines, respectively, each of these two data lines (272. 273) 
is connected with the data lines (262, 263) and therefore to 
the ORA (12) and the ORB (13). 

A data line (282) is provided which has 32 lines and which 
is connected at one end with the data line (14). Accordingly, 
a data line (283) is provided which has 32 lines and which 
is connected at one end with the data line (15). The other 
ends of the data lines (282. 283) arc combined with the data 
line (17) to form a data line (285). The three data lines (282. 
823. 17) which are combined each has 32 lines, respectively. 
The data line (285) which is formed out of the combination 
has 64 lines. 

This last mentioned data line (285) with 64 lines is 
connected to the data bus (230) by a data line (287) and to 
the data line (232) by a cable (288). The cables (287. 288) 
each has 64 lines. 

Data words which shall be processed by the ALU (10) are 65 
present on the data bus (230). As the data bus (230) has a 
width of 64 bit and the data words have 32 bits, there are 


so 
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always two data words present on the data bus (230) at the 
same time. These two data words are transmitted to the RR1 
(234) and the RR2 (235) via the 64 bit data line (232) and 
the two 32 bit cables (237. 238) at the same time. From 
there, the two data words are transmitted to the GPR (250) 
via the two 32 bit data lines (240, 241). Hie two data words 
are stored as a pair in two registers of 

the GPR (250). the two registers belonging to different 
groups (252, 253) of the GPR (250). 

From the GPR (250) the data words arc transmitted to the 
ORA (12) and the ORB (13). It is possible to transmit data 
words from any of the two groups (252. 253) of the GPR 
(250) to any of the ORA (12) or the ORB (13) via the 32 bit 
data lines (262. 263. 265. 266). The two data words stored 
in the ORA (12) and the ORB (13) are then transmitted to the 
ALU ( 10) to be processed. e.g. to be added. The result of this 
addition has 32 bits and is output on data line (17). This 
resultant data word can be combined with another 32 bit data 
word coming from the ORA (12) or the ORB (13). 

The transmitting and the processing of the data words in 
the registers and the ALU (10) worts in a pipeline mode. 
This means that a data word is transmitted e.g. to the ORB 
(13) in a first cycle and is processed in the ALU (10) in a 
second cycle. In the same second cycle, another data word 
is transmitted to the ORB (13) e.g. for being processed by 
the ALU (10) in a third cycle. In this manner, the resultant 
data word outputted by the ALU (10) can be combined with 
a data word which is outputted by the ORA (12) or the ORB 
(13) in the same cycle and which bypasses the ALU (10) via 
the data lines (282. 283). The resultant data word from the 
ALU (10) and the combined data word from the ORA (12) 
or the ORB (13) is then present on the 64 bit cable (285). 

From this data line (285) the 64 bit data word can be 
transmitted to the data bus (230) via the data line (287). 

In this manner that the resultant data word can be stored 
in a memory of the computer system 

Another possibility is that the 64 bit data word is trans- 
mitted to the RR1 (234) and to the RR2 (235) via the data 
lines (288, 232, 237. 238). In this manner the resultant data 
word can be stored in the GPR (250). again, for a further use. 

It is possible, too. that the 64 bit data word is transmitted 
to the ORA (12) and to the ORB (13) via the data lines (288. 
232, 270, 272, 273). Id this case, the RR1 (12). the RR2 (13) 
and the GPR (250) are bypassed and the 64 bit data word can 
be processed by the ALU (10) in a following cycle. In this 
manner the resultant data word can be processed by the ALU 
(10) and/or the combined data word can be used by the ALU 
(10). 

Furthermore, it is possible that the ALU (10) is bypassed 
by both data words, the data word coming from the ORA 
(12) via the data line (282) and the data word coming from 
the ORB (13) via the data line (283). The bypassing data 
words are combined and are then present on the 64 bit data 
line (285). 

This last mentioned possibility is used for moving a 
Dumber of data words from an origin in a memory of the 
computer system to another destination. The data words are 
taken from the origin onto the data bus (230) in pairs of two. 
They bypass the RR1 (234) and the RR2 (235) and the GPR 
(250) and arc then stored in the ORA (12) and the ORB (13). 
Then, the two data words bypass the ALU (10) and are 
transmitted via the data bus (230) to the desired destination. 
Of course, if it is desired, the two data wards can be stored 
in the RR1 (234) and the RR2 (235). too. for being trans- 
mitted and stored in the GPR (250) for further processing. 
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We claim: 

1. A computer system comprising: 

a data bus having a first bit width and simultaneously 
carrying first and second data words each having a 
second bit width; 5 

a first data line having said first bit width and connected 
to said data bus to simultaneously carry said first and 
second data words from said data bus; 

first and second registers coupled to receive and store said 
first and second data words, respectively, after being 
carried by said first data line; 

an ALU coupled to said registers to process said first and 
second data words and output a result of said 
processing, said result having said second bit width. l5 

a second data line having said first bit width and con- 
nected between the ALU output and said data bus to 
pass the ALU result to said data bus; and 

a crossover data line having said first bit width and 
connected between said first and second data lines for 20 
passing to said first data line contents of said second 
data line bypassing said data bus. 

2. A system as set forth in claim 1 wherein said crossover 
data line is connected directly between said first and second 
data lines. 25 

3. A system as set forth in claim 1 further comprising: 
third and fourth registers coupled between said first data 

line and said first and second registers; and 
fifth and sixth registers coupled between said third and 
fourth registers and said first and second registers. 30 

4. A system as set forth in claim 3 further comprising: 

a third data line having said first bit width, connected at 
one end to said first data line and divided at an opposite 
end into fourth and fifth data lines each having said 
second bit width, said fourth and fifth data lines being 35 
connected to said first and second registers, 
respectively, for passing said first and second data 
words to said first and second registers bypassing said 
third, fourth, fifth and sixth registers. 

5. A system as set forth in claim 4, wherein said first and 40 
second registers operate in a pipeline mode relative to said 
third and fourth registers and said third and fourth registers 
operate in a pipeline mode relative to said fifth and sixth 
registers. 

6. A system as set forth in claim 1 further comprising: 45 
a sixth data line having said second bit width and con- 
nected to an input of said ALU to bring said first data 
word into said ALU; and 

a seventh data line having said second bit width and ^ 
connected to another input of said ALU to bring said 
second data word into said ALU for processing with 
said first data word. 

7. A system as set forth in claim 6 wherein said ALU 
output said sixth data line and said seventh data line join to 55 
said second data line. 

8. A computer system comprising: 

a data bus having a first bit width and simultaneously 
carrying first and second data words each having a 
second bit width; ^ 

a first data line having said first bit width and connected 
to said data bus to simultaneously cany said data words 
from said data bus; 

first and second registers coupled to receive said first and 
second data words, respectively, after being carried by 65 
said first data line; 

an ALU; 


second and third data lines each having said second bit 
width, said second and third data lines being connected 
between said first and second registers and said ALU to 
bring said first and second data words, respectively, to 
said ALU. said ALU outputting a result of said 
processing, said result having said second bit width; 

a fourth data line having said first bit width and connected 
between the output of said ALU and said data bus to 
pass the ALU output to said data bus; and 

a fifth data line having said second bit width and con- 
nected between said second data line and said fourth 
data line such that (he result of said ALU can be 
combined with a subsequent input to said ALU onto 
said fourth data line. 

9. A system as set forth in claim 8 further comprising: 

a sixth data line having said second bit width and con- 
nected between said third data line and said fourth data 
line such that Che result of said ALU can be combined 
with a subsequent input to said ALU onto said fourth 
data line. 

10. A system as set forth in claim 8 wherein a data word 
m of said second bit width is passed to said first register in 
a cycle n and processed in said ALU in a next cycle n+1. a 
data word m+2 of said second bit width is passed to said first 
register in cycle n+1 and combined onto said fourth data line 
with the ALU result involving data word m. 

11. A method for processing two N-bit data words 
together in an ALU. said method comprising the steps of: 

supplying the two N-bit data words simultaneously onto 

a 2N-bit wide data bus; 
reading said two data words simultaneously from said 

data bus into two respective registers; 
after the reading step, processing said two data words in 

an N-bit ALU and outputting from said ALU an N-bit 

result of said processing; 
passing said output from said ALU onto said data bus; and 
passing onto said data line along with said output, another 

data word which is read from said registers to said data 

line bypassing said ALU. 

12. A method as set forth in claim 11 wherein said output 
is passed from said ALU data bus via a 2N-bit wide data line 
connected to said data bus. 

13. A method as set forth in claim 11 further comprising 
the step of passing said output and said other data word from 
said data line to said registers bypassing said data bus. 

14. A method as set forth in claim 1! further comprising 
the step of passing said output from said data line to one of 
said registers bypassing said data bus. 

15. A computer system comprising: 

a data bus (DB) having a primary bit width for transmit- 
ting a plurality of data words each having a secondary 
bit width; 

a plurality of receiving registers (RRs) each for storing a 
data ward of the secondary bit width transmitted over 
the data bus. the receiving registers each receiving a 
secondary bit width data word transmitted over one of 
a plurality of secondary bit width RR data lines joined 
to the data bus by a primary bit width data bus data line, 
the primary bit width data bus data line transmitting 
simultaneously a plurality of secondary bit width data 
words to the receiving registers; 

a plurality of secondary bit width general purpose regis- 
ters (GPRs) logically divided into a plurality of 

memory groups each directly coupled to one of the 
receiving registers through one of a plurality of sec- 
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ondary bit width GPR data lines, each of the secondary 
bit width general purpose registers for storing a sec- 
ondary bit width data word from a corresponding 
receiving register and fox transmitting the secondary bit 
width data word from a corresponding receiving reg- 5 
ister in response to instructions received over a control 
bus coupled to the GPR; 

a plurality of operating registers (ORs) each coupled 
directly to the GPR through one of a plurality of 
secondary bit width OR data lines, each of the ORs for 10 
storing a secondary bit width data word transmitted 
from any of the GPRs in any of the memory groups; 

an ALU coupled directly to the ORs through a plurality of 
secondary bit width ALU data lines each coupled to one 
of the ORs, the ALU for performing a calculation with 15 
secondary bit width data words received over the ALU 
data lines from the ORs; 

the ALU outputling an ALU result directly over a sec- 
ondary bit width ALU result data line, the ALU result 
data line coupled directly to the data bus through a 


8 

primary bit width ALU-DB data line for transmitting 
the ALU result to the data bus; 
a primary bit width DB-OR data line coupled directly to 
the primary bit width data bus data line and which 
divides into a plurality of secondary bit width DB-OR 
data lines each coupled to one of the ORs. for trans- 
mitting from the primary bit width data bus data line 
directly to the ORs any secondary bit width data words 
transmitted over the primary bit width data bus data 
line, such that said any secondary bit width data words 
transmitted over the primary bit width data bus data 
line bypass the RRs and the GPRs; and 
a primary bit width crossover data line coupled directly to 
the ALU-DB data line and the primary bit width data 
bus data line for transmitting to the primary bit width 
data bus data line any primary hit widdi data words 
transmitted over the ALU-DB data line. 
16. A computer system as set forth in daim 15 wherein the 
GPRs, ORs. and the ALU operate in a pipeline mode. 

***** 
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